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(57) ABSTRACT

A base computer that, under normal conditions receives and
stores individual ingress/egress data transmitted from at least
one card reader and that maintains a current occupancy cen-
sus of a facility. Under emergency conditions, individual exit
from the facility is registered at a plurality of card readers
located at evacuation assembly areas and such egress data are
transmitted by wireless means to a portable computer that is
in communication with the base computer thereby allowing a
real time, current occupancy census to be generated and dis-
played. Egress can also be registered by telephone to a pre-
established phone number.

16 Claims, 10 Drawing Sheets
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1
EMERGENCY INGRESS/EGRESS
MONITORING SYSTEM

This is a continuation of U.S. patent application Ser. No.
12/290,923 filed Nov. 5, 2008 now U.S. Pat. No. 7,990,279,
which is a Continuation-in-Part of Ser. No. 10/719,719 filed
Nov. 21, 2003 (now U.S. Pat. No. 7,468,658), which, in turn,
claims the benefit of U.S. provisional application 60/440,194
filed Jan. 15, 2003, each of which is incorporated by refer-
ence.

FIELD OF THE INVENTION

The present invention relates to a communication system
and method to monitor the ingress and egress of individuals to
and from various types of facilities. It also provides emer-
gency workers with information as to the most likely location
of individuals not having evacuated the facility or who may
need special assistance.

BACKGROUND OF THE INVENTION

The size and complexity of many facilities and increased
possibility of an emergency evacuation from such facilities
suggest benefits of a simple system to monitor occupancy of
the facility, such that emergency workers can determine rap-
idly the status of evacuation, and have a reasonable indication
where in the facility an individual not reported as having
evacuated the facility might be located. In non-emergency
situations, such a system provides a census of occupancy, and
for vehicles, such as school busses, the system indicates indi-
viduals boarding and exiting the vehicle, and re-boarding
after stops, such as after a field trip. Such monitoring systems
improve safety and simplify certain supervisory responsibili-
ties of organizations with in loco parentis responsibilities.

Wireless means have been described to assist in the evacu-
ation of non-ambulatory individuals from a fixed structure.
U.S. Pat. No. 5,633,621 issued May 27, 1997 to McDonald
describes a system whereby a non-ambulatory individual may
enter confidential information including name, destination in
the facility, and the nature or extent of disability into a build-
ing monitoring system. Rescue workers may access such
information and determine the location of individuals that
may require special assistance.

U.S. Pat. No. 6,348,860 issued Feb. 19, 2002 to Davis and
Shock describes an evacuation monitoring system in which
evacuation wardens visually inspect designated areas and
evacuation routes from a given area and activate a reporting
system at a remote location to indicate the status of each
inspected area.

Tag tracking affords an additional means to track articles,
including individuals. U.S. Pat. No. 6,211,781 issued Apr. 3,
2001 to McDonald describes a device and method of tracking
articles within a facility using electronic signals.

Thus, there remains room and need for the development of
a system to monitor ingress/egress of facilities.

SUMMARY OF THE INVENTION

Protecting life is the primary objective of emergency res-
cue efforts. Protecting property is a secondary. The monitor-
ing system of this invention increases the efficiency and effec-
tiveness of emergency workers’ efforts to protect human life
by providing information essential to allocation of search and
rescue resources.

A purpose of the invention is a communication system to
monitor the ingress of individuals to a facility and in the event
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of an emergency evacuation, by wired, or wireless means to
monitor and record the safe evacuation (egress) and location
of individuals from the facility to an emergency assembly
area.

A further purpose of the invention is to rapidly identify
individuals whose entry into the facility has been recorded,
but, for whom no record of safe exit has been made and to
indicate to the most likely location in the facility to find the
individual.

An additional purpose of the invention is to monitor and
record the identification, entry, and destination of visitors to
the facility for security reasons as well as for monitoring an
emergency evacuation from the facility.

Another purpose of the invention is to provide to rescue
workers by electronic means diagrams of structures from
which the location of trapped individuals can be high-lighted
and evacuation routes and alternatives can be formulated.

An additional purpose of the invention is flexibility and
simplicity of growth or expansion of the system.

And yet another purpose of the invention is to provide a
mobile or portable system to assist supervisors acting poten-
tially for an institution in loco parentis in monitoring ingress
of individuals to one or more vehicles, subsequent egress of
individuals at the site of an activity, and reentry to any one of
the vehicles for return to the school or other facility.

A further purpose of the system is to monitor the evacua-
tion of relatively large numbers of individuals grouped in a
confined area, such as passengers on a cruise ship.

Yet another purpose of the invention is a system to monitor
normal ingress into/emergency egress from a large entertain-
ment or similar facility or area based on head count of indi-
viduals entering specific areas of the facility and providing
continuously generated head count occupancy census for
individual locations and total occupancy by deleting egress
head count from a final ingress head count and reporting the
census and other information in various display formats,
including hard copy and computer display to emergency
workers.

These and other goals and purposes of the invention are
achieved by an evacuation monitoring system wherein first
identification reader means at points of entry communicate
ingress/egress data, including the destination of individuals
entering the facility to a base computer that maintains the
census of facility occupants and their location in the facility,
and from time to time, under normal operating conditions,
transmits the census to a second computer, such that when the
evacuation system is activated, the base computer and all
other components of the system switch to independent power
supplies and all ingress data or have been communicated by
wireless means to a second, portable computer which is con-
nected by wireless means to at least one second card reader
means located at a designated emergency assembly area and
which transmits by wireless means presence of an individual
at the assembly area by reading a card identifying the indi-
vidual, thereby allowing the portable computer to generate
and provide a census of individuals remaining in the facility
and provide a probable location for each, and in addition, at
the onset of emergency operations, the first card reader means
is activated such that the first card reader means communi-
cates with the portable computer so that individuals whose
egress is entered by way of this unit are also deleted from the
occupancy census record, and finally, also by a system asso-
ciated with a facility comprising one or more elements with a
card reader device in each of one or more elements of the
facility from which entry, exit, and subsequent re-entry is
monitored by the specific reader device associated with each
element of the facility in which an element of the facility is
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one of a group of vehicles, and further in which each card
reader device communicates entry, exit, and re-entry data to a
computer, wherein the computer is capable of producing an
immediate record of all individuals initially entering any ele-
ment of the facility, exiting an element of the facility, and
warning an attendant if all individuals exiting an element of
the facility have not re-entered some element of the facility,
and a final head count census generated from head count
monitored/scored by a variety of available counting devices
(including devices that recognize physiognomic characteris-
tics) located at established entrances to specific seating areas
at which emergency egress is also scored by head count and
additionally, emergency egress head count is also scored at
designated emergency exits and exit only doors and gates
serving the specific seating area such that a final ingress head
count is generated as a data file and emergency egress census
for the facility and for specific areas is constantly generated
from the final ingress data; video capabilities allow monitor-
ing of evacuation along evacuation corridors and established
routes and voice communications for exchanging emergency
information.

BRIEF DESCRIPTION OF THE FIGURES

The numerous purposes, applications, and advantages of
the present invention may be better and more clearly under-
stood by reference to the following figures in which reference
numbers regardless of the figure in which they might appear,
refer to the same part or feature as the reference number
initially is used and in which:

FIG. 1 is a schematic diagram of a communication system
to monitor ingress and egress to and from a facility in which
ingress and egress data from a first card reader are commu-
nicated to a base computer which communicates with a por-
table computer, and the portable communicates with at least
one second card reader means.

FIG. 2 is a schematic diagram of a communication system
to monitor ingress and egress to and from a facility in which
ingress data are communicated directly from a first card
reader to a portable computer, and the portable computer
communicates with at least one second card reader.

FIG. 3 is a schematic diagram of a communication system
to monitor and transmit by wireless means ingress and egress
data directly from portable card reader means a portable
computer.

FIG. 4is a simplified schematic diagram of the functions of
an emergency ingress/egress monitoring system.

FIG. 5 is a detailed schematic diagram of the functions of
an emergency ingress/egress monitoring system.

FIG. 6 A is a cross section diagram of two-tier seating levels
and access in an entertainment facility.

FIG. 6B is atop view diagram of two tier-seating levels and
access in an entertainment facility.

FIG. 6C is a top view diagram of main floor level seating
and access with locations of ingress/egress monitoring
devices.

FIG. 6D is a top view diagram of balcony level seating and
access and locations of ingress and egress monitoring
devices.

FIG. 7 is a top view diagram of emergency exits, passage-
way, and locations of egress monitoring devices and of video
monitoring and voice communication devices.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The emergency ingress/egress monitoring system 1 is well
adapted to facilities with designated offices or work stations
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and most individuals located at a specific, designated location
or work station. Such facilities include, but not limitation,
office buildings, hospitals, schools, factories, and entertain-
ment facilities and arenas, as well as monitoring passengers
leaving and returning to bus, train, aircraft, or vessel and
individuals reporting to emergency or evacuation centers or
shelters.

The emergency ingress/egress monitoring system regard-
less of any specific application or adaptation may require a
source of personal identification capable of being read by a
card reader means located at the point of ingress, a base
computer and a means, preferably wireless, to communicate
the individual data to a base computer, a portable computer in,
preferably, wireless communication with the base computer,
and a second card reader means, in preferably wireless, com-
munication to input personal identification data to the por-
table computer. Input of personal data to the base computer
indicates ingress to a facility, and input to the portable com-
puter in the event of an emergency indicates egress from the
facility and the location of the individual.

Many commonly used items may be adapted to serve as the
required source of personal information data. Examples
include, but are not limited to magnetic strips on employee
identification cards, bar codes on identification cards, or sepa-
rate cards, and magnetic room keys with specific identifica-
tion information. The means to read any of these include a
plurality of forms of the common card “swipe readers” or
parallel devices that read magnetic keys. The invention also
anticipate more sophisticated means of personal recognition/
personal data entry including voice recognition and recogni-
tion of physical traits.

The source of personal information data may include mini-
mum information (name), with other data independently
stored in the base computer and automatically referenced by
the name, personal data input may include all information
essential for rescuers, such as office duty station and the need
for special assistance.

The system also includes capabilities to monitor guests or
visitors to the facility. The invention anticipates that data for
guest would include information that would automatically
indicate the most likely location of the visitor in the facility.

Example 1

Consider as a first example illustrated by FIG. 1, the emer-
gency ingress/egress monitoring system 100 adapted to a
large building with a large number of individuals, most of
whom have a well defined work site. The minimum personal
data for each employee is encoded in a magnetic strip on the
employees identification card. All employees enter their per-
sonal data by passing their identification card through one of
a plurality of first card reader means 1. The data are commu-
nicated to a base computer 3 that is in operational communi-
cation 2 with the first card reader means 1. Under normal
conditions, the base computer 3 maintains a running census of
individuals that enter the facility and removes the individual
from the census when the individual exits the facility. The
departure of an individual is monitored in a manner compa-
rable to the entry monitoring with the use of the identification
card removing the individual from the census of current occu-
pants of the facility. Operational communication 2 between
the first card reader means 1 and base computer 3 in the
facility is most commonly and preferably by hard wire link-
age. The invention anticipates wireless means as an accept-
able alternative. In an expanded version of the system, the
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operational communication 2 between the first card reader
means 1 and base computer 3 includes both the preferred hard
wire and wireless means.

In the event of an emergency evacuation of the building,
power the base computer 3 by wireless transmitter means 8
transmits 6 the current facility census occupancy data to a
portable computer 4 located at a secure, remote site. The
portable computer 4 communicates, preferably by wireless 7
means with a plurality of second card reader means 5 located
at designated emergency assembly areas. Communication
between the portable computer 4 and second card reader
means 5 at permanently established emergency assembly
areas may be by wired means. Maximum flexibility is main-
tained when the communication between the portable com-
puter 4 and second card reader means reader is by wireless
means. Fach second card reader means 5 comprises a card
reader element 12, an independent power supply element 11,
and a wireless or hard wired communication element 10
capable of transmitting egress data entered into the reader
element 12 to the portable computer 4.

The portable computer 4 has the capability to display and to
produce (print) hard copies of both census data and graphic
diagrams or plans of the facilities and similar materials. This
information may be vital in rescue operations and in deter-
mining when rescue resources may be diverted from life
saving/rescue activities to protecting property. The data,
among other information, may provide critical information as
to fully evacuated areas, areas with extreme hazards, and to
locations of individuals that might require special assistance
to evacuate the facility.

Employees evacuating the facility are directed to any of the
emergency assembly areas at which employees indicate safe
egress from the facility by passing their identification card
through a second card reader means 5. The census data main-
tained by the portable computer 4 are adjusted such that at any
time a list of those individuals that have not been safely
evacuated from the facility can be produced for emergency
workers. When the system is activated by a power outage or
physical activation calling for emergency, independent power
supply elements 11 on the base computer, portable computer
4, first card reader means 1 and second card reader means 5
are activated. In addition, a wireless transmitter device 13
establishes a communication link 19 between the portable
computer 4 and the first card reader means 1 so that egress
data entered at the first card reader means are included in the
census data of the portable computer 4, thereby ensuring that
all individuals safely evacuated from the facility including
those that may egress by a normal entry and record their exit
in the normal manner are deleted from the facility census for
rescue purposes.

In one configuration of this example, the portable computer
is adapted to receive egress data input by telephone such that
an individual who had safely evacuated the facility but had not
otherwise recorded his exit can do so by using any telephone
instrument with digital capabilities and contacting a prees-
tablished emergency number that accesses the portable com-
puter. The portable computer is programmed to receive such
telephone delivery of egress data and adjust the building
census accordingly. The egress record of the individual may
even include a notation that the individual reported from a
remote site, not from a designated evacuation area.

The census data retained by the portable computer 4
include the location at which individuals not indicated as
having been safely evacuated are most likely to be found. In
addition, depending solely on the extent of the data entered
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initially, the census data may also provide information
regarding special assistance an individual may require in
evacuating the facility.

In an expanded model of the system, a schematic represen-
tation of the floor plan of the facility, for each floor or level is
included as basic data in the base computer or programmed
into the portable computer. When data indicate an individual
has not exited the facility in an emergency, in addition to
identifying the individual and the most probable location of
the individual in the facility, a computer printout includes the
appropriate schematic of the facility showing emergency
workers the most probable or anticipated location of the indi-
vidual, routes to that location, and related emergency infor-
mation.

To ensure that the independent power supplies to the sec-
ond computer and to the second card reader means units are
maintained, each unit may be linked to an independent power
supply element that may be solar driven or a battery based
solar based power supply/charging unit (not illustrated). The
independent power supply element 11 serving the base com-
puter 1 and first card reader means are charged preferably by
individual drip charger units.

In view of the heightened sense of security in many public
facilities or facilities accessible to the public, the system of
FIG. 1 is acceptably practical for monitoring visitors and
guests to many facilities. In any situation in which the basic
elements of FIG. 1 are applied to regular occupants of a
facility, steps to monitor guests and visitors employing the
same system are relatively simple to implement. A simple
application is to provide each visitor with an identification
card that merely indicates the presence of an individual in the
facility. Name tags would continue to provide on site identi-
fication. Simple devices are available to generate temporary
identification cards that would require the visitor to provide
the same census information provided by employees, includ-
ing destination within the facility. Such information enhances
facility security and helps ensure the visitor maximum assis-
tance in the event of an emergency during the visit.

The system anticipates, but does not require the use of an
additional, simple head count means to monitor the gross
number of individuals entering and/or leaving a facility
through any monitored location. Individuals, either before
activating the entry way reader or on entering a specific area
of' the facility, or both, activate a traffic count device such as
a counter associated with an entry turn style or by breaking a
light beam. Such devices are passive with respect to required
actions by the individual, but add a significant, simple ele-
ment of security by maintaining a continuous record of the
number of individuals entering or remaining in a designated
area, from an individual room to an entire facility. Data from
such devices are transmitted and processed following the
same manner as the previously described methods for card
reader devices.

Example 2

FIG. 2 illustrates a system 200 that tracks and locates
employees and visitors in a facility in a manner similar to the
system described in Example 1 and illustrated by FIG. 1. The
system 200 of FIG. 2 comprises a basic first card reader means
1. The first card reader transmits personal identification (cen-
sus) data such as employee name and work location as in
Example 1. The first card reader means 1 includes, in addition
to its independent power source 11, a wireless transmitter 22
that transmits by wireless means 21 the individual ingress
data directly to the portable computer 4. The communication
between the portable computer 4 and second card reader
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means is as described in Example 1. Because the portable
computer 4 and first card reader means are active for collec-
tion of ingress and egress data, the power source is changed
for emergency operations. The second card reader means 5
located at assembly points are activated by actual use of an
individual passing an identification card through or against
the reader element.

Example 3

FIG. 3 illustrates an alternative system 300 to both
Examples 1 and 2 as illustrated respectively by FIG. 1 and
FIG. 2. Each card reader unit 31 functions as both an first card
reader means and as a second card reader means. A transmit-
ter/receiver unit 32 capable of wireless communication 33
with the portable computer 4 is integrated into the card reader
means 31. Each card reader means 31 is supplied with an
independent power source 11, and these independent power
sources are adapted to being connected to a standard battery
charger device (not shown). Both the portable computer 4 and
card reader means are portable.

This system finds its most obvious applications in non-
emergency situations such as monitoring individuals entering
an area, leaving the area, and then re-entering the area
wherein it is important to ensure that all individuals that leave
the area return. By way of example, but not limitation, the
system is applied to monitoring a group of students being
transported by more than one vehicle to a location at which
they will exit the vehicles for an activity (field trip) and then
return to a vehicle.

A card reader unit 31 is provided for each vehicle, and
individuals boarding the vehicle are recorded using common
card reader technology as previously described. The vehicle
census is transmitted to the portable computer 4 by wireless
means. The exit of each passenger is recorded by passing the
identification card through the reader, as with other systems.
When the passengers return, re-boarding is similarly moni-
tored by card reader. In every instance, the census data are
transmitted to the portable computer 4. Prior to departing
from the area, a final census is generated by the portable
computer indicating whether all individuals that originally
boarded any vehicle have re-boarded some vehicle. The com-
puter is adapted to sound an audible warning if the egress data
and subsequent ingress data do not agree, thereby indicating
that at least one individual that exited a vehicle has not
boarded any vehicle. If any individual is missing, a physical
head count is conducted before a search is initiated. The initial
ingress data may include names of passengers so that the
warning will include the name of the apparently missing
individual. Note as illustrated, the portable computer 4 serves
the function of both the base computer and portable computer
of previous examples. The system anticipates that a separate
base computer can be used and that in this configuration all
communications among computers and card readers will be
by wireless means.

In many instances, for small children, supervisors will
distribute identification cards for specific events and collect
them following the event or activity for future use or recy-
cling. Reasonable means are available to produce identifica-
tion cards for individuals for specific activities.

Example 4

The system of example 4 can be expanded for varied situ-
ations, including monitoring individuals reporting to emer-
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gency sites, such as life boat stations of cruise ships. Magnetic
room keys provide the necessary identification of the indi-
vidual’s presence at a site.

The preceding examples all call for and assume that census
data will be entered by card reader means. These include both
magnetic “swipe” cards and optical scan cards. Although
such means are convenient and devices readily available, the
invention anticipates data entry by other means, including key
pad entry by individuals. Such key pad entry includes entry by
telephonic means. The invention also anticipates the use of
thumb print recognition technology as a means of providing
ingress and egress data. In addition, with respect to the por-
table computer, the invention anticipates display of census
data and list by visual display means and by means of lists
printed by a printer device associated with the computer.

Example 5

FIG. 4 provides the basis for a simplified functional over-
view and summary of the ingress/emergency egress monitor-
ing system 401. Elements of the system are located in two
separate sites, the facility to be monitored 427 and at a safe
distance/location from the facility, at least one emergency
assembly area 429.

Under normal conditions entry of individuals is recognized
and recorded by an identification readers 403 located at nor-
mal ingress points 431. Ingress data are transmitted 407 to a
first computer 405 in which a current facility occupancy
census file is generated and maintained. This file is also trans-
mitted 409 to a second computer 411 located at the emer-
gency assembly area 429. One of average skill in the art
understands that under normal operating conditions, egress of
an individual is monitored just as ingress, and the occupancy
census appropriately, continuously adjusted.

Under emergency evacuation conditions, personal egress
identification data are collected by egress static readers 413
located at the emergency assembly area 429, and these emer-
gency egress identification data are transmitted 421 to a sec-
ond computer 411 located at the emergency assembly area
429. In addition, emergency egress identification of individu-
als not reporting to the emergency assembly area 429 is
collected by mobile identification readers 415. These data are
also transmitted 423 to the second computer 411.

The second computer generates adjusted facility occu-
pancy census files and egress reports 417 using the initial
building census file immediately prior to the onset of the
emergency conditions as transmitted by the first computer
403 and adjusted by safe egress identification as reported to
the second computer 411 by the static readers 413 and mobile
readers 415 and transmits 425 such reports 417 for display by
means to emergency workers.

The functions are summarized as generating a continuous
facility census, recognizing emergency conditions, generat-
ing a continuous egress census, and then generating a facility
census reflecting failure of individuals to evacuate the facility.

The functions are summarized as generating a continuous
facility census, generating a continuous egress census, and
then generating a facility census reflecting failures to report
safe evacuation from the facility.

The emergency mass ingress/egress monitoring system
(EIES) is most appropriate for buildings or facilities with a
stable, identified population of occupants who ingress and
egress at designated, controlled points and controlled visitor
access. Regular in conjunction with appropriate hardware/
devices, occupants use any of a variety of identification
means, including, but not limited to swipe cards, other mag-
netic cards, generally personal identification systems recog-
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nized as radio frequency identification or proximity reader
(RFID), and may include emerging identification such as, but
not limited to hand print or eye pupil recognition programs
with individual identification data loaded into a basic file and
scanned for ingress/egress identification. An identification
reader appropriate for the means of identification is located at
each entry point. Such readers are known to those skilled in
the art an and readily available through numerous commercial
outlets.

In one best mode, the EIES is characterized and understood
by function and functionality of specific elements. Function is
generally defined or described as the action of the unit, and
functionality as the result or product of action. Units may
have more than one function and more than one functionality.

In one example, the EIES is characterized by four major
functions with linking communication interfaces and open
programming capabilities to accommodate fine adjustments
for specific installations. The EIES is best understood by
following functions and related functionalities from collect-
ing initial ingress data to create an initial facility and specific
area census to generating pairs of specific reports showing
current safe individual egress and individuals not apparently
safely evacuated from a facility under emergency conditions.

The four major units comprise (1) an input system com-
prising identification reader devices to read/recognize per-
sonal, individual identification data, a communication link
that functionally connects the individual reader(s) such that
the data can be communicated from the devices to the base
computer to generate the initial facility census file; one of
average skill in the art recognizes that under normal operating
conditions, egress of an individual is also recognized and the
occupancy census appropriately adjusted, and further that
identification reader devices positioned at normal points of
entry to monitor ingress under emergency conditions monitor
egress at the same location; (2) a second, portable computer in
wireless communication with the base computer and capable
of recognizing and responding to the failure of the base com-
puter to transmit a periodic, regular “normal” (non-emer-
gency) condition or to otherwise respond to a message of
emergency conditions such that a variety of emergency
actions are initiated by the second computer, and the second
computer is also capable of receiving and maintaining the
initial census file from the base computer as it is periodically
transmitted; (3) a plurality of static personal identification
reader devices positioned at emergency evacuation assembly
sites located safely away from the facility and to which facil-
ity occupants report to register safe egress from the facility
said devices being adapted to read/recognize personal iden-
tification data and to transmit such data to the second com-
puter; and (4) a plurality of mobile (hand held) devices in
wireless communication with the second computer and
capable of reading/recognizing personal identification data
and transmitting that data to the second computer. The egress
(emergency evacuation) data and are processed by the second
computer to adjust the initial census file transmitted by the
base computer to account for individuals known to have
exited the facility (safe egress reported to a static or mobile
device) and those apparently remaining in the facility. The
function of the second computer is ultimately to generate to
facility census documents: safe egress census individuals and
individuals that have not reported to a safe area.

The system includes manual override capabilities and rec-
ognition of emergency conditions, including the capacity to
initiate drills and activate only sections of the system for
drills, testing and maintenance.

The first function is the initial access control file 501. This
function comprises two major functionalities. The first func-
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tionality (notillustrated in detail) is the product of the routine,
straight forward transfer of ingress information from personal
information readers to the base computer and the base com-
puter generation of an initial census file.

In addition to the personal information readers’ function-
alities of collecting data and communication to a base com-
puter that generates and maintains the current, rolling census,
the second functionality is communication with the safety
core 505. This communication involves three functions asso-
ciated with a computer element of the safety core 505. First,
the computer element of the initial access control file function
501 at from 15 second to two minute or longer intervals
communicates to the safety core 505 a message (signal) that
the entire EIES is operating under “normal” conditions. So
long as the message is received, the safety core 505 function
is relatively passive. Periodically (every 2 to 10 minutes or
longer as may be specified for a particular application, the
access control file function 501 transmits the current facility
census to the safety core 505 the result of functionality is that
duplicate census files are maintained and potentially available
for different, emergency purposes.

The safety core 505 and the initial access control file 501
both communicate (521, 523A, and 525A) with the access
control interface 503 through the first open API 519A. If the
safety core 505 does not receive the “normal operation con-
ditions” message through the access control interface 503, the
safety core 505 function recognizes an emergency condition
has occurred and initiates a plurality of steps directed to
addressing the emergency conditions. The functionalities
including directing all elements of the EIES to initiate inde-
pendent, self-contained power sources on each static station
during a daily test or drill, or in response to an actual emer-
gency evacuation. A second functionality is all emergency
static egress readers 509A and 509B at designated, remote
assembly sites are activated to record egress of facility evacu-
ees entering the site and transmit the data to the safety access
core so that the occupancy censuses can be corrected to reflect
evacuees and those not reported to be safely evacuated from
the facility. The readers at the evacuation sites are static egress
readers and read identification data in the same form and
format as the facility ingress/egress readers. The location of
the evacuation site(s) and number as well as the number of
static egress readers is installation specific; for reliability,
generally at least two emergency static egress readers 509A,B
will be located at each site, and the evacuation site location
will be determined by local conditions.

In addition to the static readers, this functionality includes
activation by remote message of mobile (highly portable)
readers 511A and 511B. Because the access control file ulti-
mately stores census data as a recognized name associated
with other information, the mobile readers need only have the
capability to record/transmit alphanumeric data (names
social security number, and so forth) even if the initial ingress
was recorded as a hand print or other characteristic. The
mobile reader 511A,B allows reporting egress of individuals
located at places other than the designated assembly areas,
such as medical aid stations or other facilities.

The ingress/egress readers associated with the initial
access control file function 501 may remain functional and if
so are independently powered at the onset of an emergency
and transferred to direct communication with the safety core
505. General practice requires that if all individual reporting
to an assembly site report egress through the static reader
elements 509A and 509B. The safety core 505 is protected
from failure due to duplicate reports of safe egress such that
under emergency conditions, when the system recognizes
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egress of a specific individual, the computer ignores any
subsequent egress report of that individual.

The cumulative functionality of emergency egress moni-
toring is the establishment of two files: safe evacuees as
egress has been reported and apparent failure to evacuate as a
result of no report of safe egress. In the latter case, individuals
are further identified as to at least a work station site in the
facility at which the are most likely to be located and indi-
viduals that might require special assistance are identified.
The files become useful information as a product of the fourth
function.

The fourth function is generation of the end user product
513. This product based on specific site requirements reports
in readable for the information in the two files generated as a
product of the safety net core 505 function. The files can be
made available rapidly in hard copy and or display on any
approved computer facility for use by rescue personnel. The
second open API link 519B, comparable to the first link 519A
really represents a function or result prior to an emergency not
to the specific emergency, in that it indicates flexibility to
generate the final, end user product 513 in a case specific form
or format and to manage distribution and directions to rescue
personal and other emergency workers, API 519 A means to
adjust to location/facility specific needs or conditions; this
function can be incorporated into interface 503.

Given the preceding discussion of function and function-
ality, actions and results, lines of communication and neces-
sary computers/unit interfaces become logical appendages to
the functions. The function of the initial access control file
501 to provide its functionalities is in two way communica-
tion with 521 with the access control interface 503. Similarly,
the user specific design 515 is in two way communication
with the open API 519B, and the open API is in two-way
communication 525B with the safety core 505. The access
control interface 503 provides computer linkages to transmit
interpret the normal operations message and signal if that
message is not transmitted. The access control interface 503
as illustrated is in two-way communication 523A with an
open programming interface 519A that is not an active ele-
ment in any function/functionality, but is included to allow for
specific system modification between the independent com-
puter element of the initial access control file 501 and the
corresponding, independent computer element of the safety
core 505. The two-way communication between the initial
access control function and safety core 505 function is indi-
cated by communications lines 521 connecting the initial
access control file and the access control interface 503, lines
523 connecting the access control interface 503 and open API
519A andline 525 connecting the first open AP1519A and the
safety core 505 function. The connection between the initial
access control file to the safety net core file could be directly
through the access control interface, without eliminating the
necessary flexibility or altering the scope purpose, or intent of
the invention.

The static safety readers 509A,B and mobile safety readers
511 are linked by one-way, communication 533 and 535,
respectively to the reader interface 507, and the reader inter-
face 507 linked by one-way, wireless means 537 to the safety
core 505. The end user product 513 is linked by wireless
means 539 to the safety core 505. The static safety net station
communication link 533 to the safety core may be wired or
wireless; the corresponding mobile link 535 is wireless.

In a similar manner, the safety net core 505 is linked in
two-way communication with a second open API 519B that
communicates with a user specific design element 515 to a
graphic user interface 517 and ultimately to the function of
the end user product 513. Communication lines are two-way,
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starting from the safety net core 505 to the end user product
513 respectively in sequence as follows 525 527, 529, to 531.
The open API 519B and user specific design 515 represent
undefined specific system unique for any given installation
and that do not affect directly the described essential func-
tions and functionalities. The two way communication 529
between the user specific design 515 and the graphic interface
517 and communication 531 between the graphic user inter-
face 517 and end user product provide the capability for
flexibility in presentation of the final function of the EIES, the
census reports generated continuously in response to egress
from the facility under emergency conditions.

The static egress readers 509A,B and mobile readers
511A.B communicate are in unidirectional communication
533 with the safety net core through reader interface 507.

As one skilled in the art recognizes, although only two
static stations and two mobile units are shown, the figures are
for illustrative purposes only and not as limitations. The only
limit suggested is adequacy for the circumstances of a par-
ticular application, and this clearly is a function of the size of
the facility and specific area, the number of individuals poten-
tially involved in an emergency evacuation, and the proximity
of suitable assembly sites.

Example 6

For large facilities or areas, such as, but not limited to
arenas, stadiums, and theaters, monitoring ingress/egress on
an identified, individual basis has significant technological
challenges. None-the-less, accurate ingress census (head)
count has great potential in monitoring emergency evacuation
and increased value when census count data is associated with
occupancy of specific seating locations and when evacuation
from such locations follows a specific route or leads to a
single assembly area. The value of census count data may
increases when it is associated uniquely with an individual,
even when the individual has no personal identification
means.

For all anticipated systems, it is assumed that ingress data
are communicated from a census count device to a base,
remote server or computer removed from the site of the emer-
gency conditions. Head-counters of various types are well
known to those skilled in the art, for example, but not limited
to turn style, electric eye beams, ticket stub scanner/counters,
RDIF and the like. Counter capacity is an important consid-
eration to minimize crowding/delays and related problems
during normal ingress.

Traditional rotating turn styles are relatively slow and not
appropriate for certain types of facilities and specified areas.
Electric eye counters are more rapid and generally less intru-
sive, but may be subject to missed counts under fast moving,
crowded condition, but improved technology has minimized
missed counts resulting from crowded conditions.

Count data from each, individually identified count device
are communicated directly to a base server wherein the initial
ingress census is generated from the sum of ingress counts
and associated with the specific location of each counted.

Ideally, each “count” is associated with a specific, assigned
seat destination/location. This is readily accomplished when
the ticket stub is the basis for the count, and seat location and
area are coded on the ticket stub and on the ticket retained by
the occupant. The count and location are transmitted as a unit.

A practical alternative is counting individuals when they
reach a designated point of entry for a specific area in the
facility. Each count device includes the same location identi-
fier for all ingress counts made.
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Under non-emergency conditions, egress data are not
scored, and the ingress data are either stored (archived) for
record keeping purposes or the system is purged to ensure a
“clean start” the next monitored activity or event at the facility
or area.

Under emergency conditions the emergency egress coun-
tering function of the monitoring system is activated either
electronically or by manual over-ride. Egress counting
devices are activated at four types of exit sites. Counters that
routinely count/report ingress entry points automatically con-
vert to score and report egress from the same point; counters
at designated “exit only” points are activated; counters at
emergency exits are activated, as are egress counters at poten-
tial, non-public (employee only) ingress/egress points.

In one configuration, additional counting devices may be
spaced a designated distance apart in egress halls, tunnels,
and ramps. If the number of individuals passing a second
counting point in a specified period of time is significantly
less that the number passing a first point in the same hall,
tunnel, ramp, the assumption is justified that the route is in
some way blocked and special help may be required to assist
those individuals using that route. In an emergency evacua-
tion of a facility, egress data are continuously transmitted to
the base computer and total egress as well as egress from each
designated area in the facility are displayed on approved
computers to identify areas in which egress is apparently slow
as a result of damage to the facility, blocked routes, or related
conditions, thereby providing rescue personnel with imme-
diate, real time detailed evacuation status information to
assist in planning rescue operations.

The goal is safe, rapid egress in a manner in which crowd-
ing is minimized so that reliable counts can be made. As one
skilled in the art recognizes, ingress, and particularly egress
routes will be highly unique to a facility. As one skilled in the
art also recognizes, that there technological adaptions and
creation of new technology that can provide identification and
accountability with respect to the overall objectives with the
ingress/egress solutions.

FIG. 6A illustrates a facility cross section view 601 with
seating on two levels, main floor level 613 and a balcony floor
level 621. Entry is generally through a main entrance 603 at
which tickets may be taken, into a general entry foyer 605. At
this point crowding may limit accurate counting. Individuals
are directed to one of the two seating levels, the main floor
seating via main floor stairs 609 to main floor hall 607 or to
balcony stairs 619 and balcony hall 615. Entry into main floor
seating is via doors to main floor 611 and to balcony via
balcony doors 617. Stage or performance floor 623 is sepa-
rated from main floor by front aisle 680.

The facility from a top view 625 shows possible orientation
of main floor steps 609 and balcony steps 619A (left) and
6198 (right). The main entrance comprises several doors 603,
and three doors to the main floor left 611A, center 611B, and
right 611C provide access to main floor seating 613 from
main floor hall 607.

Similarly, the doors to the balcony comprise two doors left
617A and right 617B from the balcony hall 615 to balcony
seating 621.

Details of main floor seating and counting devices are
shown in FIG. 6C. Individuals with seats on the main floor
enter the main floor hall 607 by main floor stairs 609. The
main floor seating 629 is divided into four sections left 629A,
left center 629B, right center 629C, and right 629D. Access to
these sections is by one of three main floor doors appropriate
to the designated section left 611A, center 611B, or right
611C an appropriate aisle left section aisle 627A, left center
and right center 611B, and right 611C.
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Ingress counting is accomplished by electric eye or
mechanical counters 650 or the like positioned at each of the
three doors 611A, 611B, and 611C. Each counter 650A-F on
the main floor identifies ingress by location, i.e. 650A,B
ingress to left main floor seating.

Details of balcony seating are shown in FIG. 6D. Access to
balcony hall 615 is by left 619A and right 619B balcony
stairs. Entry to balcony seating 621 is from balcony hall 615
via two doors to balcony seating left 617A and right 617B.
The balcony seating is divided into three sections left 621A,
center 621B, and right 621C. Ingress counting is accom-
plished as for the main floor with counting devices 650G-J
and counts reported for each location by entry door.

One skilled in the art recognizes that the configuration of
the facility is for illustrative purposes only. More than two
levels or floors may be included, and seats may be divided into
more sections. Scoring or counting ingress at individual entry
doors is favored for two reasons: counts are identified with a
specific location in a facility which allows monitoring of
emergency egress from the same locations and better alloca-
tion of emergency/rescue resources, and from a practical
vantage, crowds are minimized as occupants disperse to indi-
vidual doors reducing delays and congestion and making
counting simpler and more accurate.

Although initial census may be collected at a main entry
point, screening at entry doors to specific seating area doors is
preferred for at least two reasons. Fewer individuals pass
through any individual door; therefore the burden on any
scanner and need for speed to avoid congestion and delayed
seating are minimized and inaccuracies from skipped or mul-
tiple counts are minimized.

Under non-emergency conditions, occupants exit the facil-
ity generally through doors and halls through which they
entered, or through designed exits only doors 665A and 665B
for example on the main floor that are secured and not avail-
able for ingress for purposes of building security and ticket
monitoring.

Under emergency exit/evacuation conditions, individuals
may exit as they would under non-emergency conditions,
including the exit only doors 665 A and 665B, or they may exit
by additional, emergency routes not normally opened for
egress, such as fire escapes 667A,B serving the balcony seat-
ing. These may include, but are not limited to service access
hallways and stairs, external escapes, performer/employee
entrances 669, including through dressing rooms and the like,
and even certain utility tunnels and maintenance routes and
shafts associated with the stage area 623. Such additional
routes are highly location specific and not shown by illustra-
tions herein.

The score/count devices 650A-]J at each designated egress
“door,” including normal entry doors are automatically acti-
vated to record (count) individuals exiting the area and trans-
mit count data, identified by location of the count device, to
the base computer. Similar egress count devices 650K-N and
650N-P for egress only doors 665A,B and fire escapes 667 A,
B, respectively are in directly in communication with base
computer to transmit egress data for each location.

Physiognomic data are similarly collected and transmitted
from all exits (including exit only and emergency exits as
described above).

The base computer performs several tasks. First, by elec-
tronic signal generated by the base computer all secured exit
only and emergency exits are opened (unlocked), all moni-
toring/recording devices are activated, audio and video
devices located throughout the facility in established exit
routes are activated, and the base computer continuously
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receives egress data. The current egress data are used to adjust
the final ingress data for total egress and for egress from each
specific seating area.

Relative egress from each area is continuously calculated
astotal area ingress minus reported egress from that area. Any
area with reporting relatively slow or low relative egress is
flagged in the continuous egress report and rescue personnel
review and modify rescue activities as appropriate. Rate of
initial egress from a designated section is estimated on final
ingress census data and periodic egress census. A high initial
census and low egress count suggests possible evacuation
problems and the need for emergency personnel.

Similar steps are taken in reviewing the egress counts made
from two or more points along an egress route to determine
excessive crowding or damage that is adversely affecting
egress along the particular evacuation route. The base com-
puter also continuously generates a real-time census report
for the entire facility and for each designated section. Reports
are displayed and generated in hard copy as needed. Reports
are also communicated directly from the base computer to
authorized fixed and mobile servers.

Egress is counted as individuals exit a designated seating
area by normal entry point, normal, but exit only exit point, or
designated emergency exit point. Final egress from a facility
after exiting a seating area may require passing through or
along a designated “safe” evacuation hall, corridor, or similar
passage way. Safe movement (generally recognized as rapid,
uniform flow of traffic) along the route is monitored by pairs
of counters at separate points along the route; high passage
rate count at the proximal end of the route (end nearest seating
area) and low passage rate count at a distal point suggests
crowding or potential blockage ofthe passageway. The poten-
tial problem is highlighted in the continuous egress census
reports, and one-way video and two-way voice communica-
tion links along the route are activated to allow real time
viewing of conditions along the route and help identify prob-
lems. In addition the voice communications allows transmis-
sion of additional safety/evacuation instructions as well as
condition reports from specific locations. The video/voice
capabilities may be part of a facilities normal security net-
work, or unique to the ingress/egress monitoring system, so
long as they can be activated under emergency evacuation
conditions.

The egress/evacuation rate monitoring is illustrated in FIG.
7. For example, individuals evacuating the main floor 613
enter emergency evacuation hall way 701 by various doors
709 at which egress is monitored 711, into hallway 701 by
door 713. Rate of evacuee passage is estimated by the differ-
ences number of individuals counted by proximal counter
705A (proximal to main floor 613) in a specific, short period
of time (generally one half minute to three minutes, but not
limited to these time intervals) minus the number of individu-
als counted by a distal counter 705B counted over the same
duration, but delayed to allow individuals to normally reach
the distal counter 705B.

If the rate is slow (for example, but not as a limitation, the
distal passage is more than 10 percent less than the proximal
passage for corresponding time periods), a potential problem
is indicated and video monitoring cameras 707A, B, and C are
activated to afford real-time viewing of the route and identi-
fication of causes of slowed egress rate, and two-way voice
communications 707 are opened to allow communication of
instructions and reports of on-site conditions. It should be
noted that video and voice monitoring capabilities may
readily be extended to any seating area or location in the
facility without the need to monitor evacuation rate.
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The evacuation rate monitor aids in identifying evacuee
traffic flow in and along established routes that are normally
considered to be safe, regarding emergency conditions.
Because all occupants do not necessarily pass along such
routes (egress may be from a seating area relatively direct exit
or through an area in which directional flow is not practically
monitored, such as individuals exiting a seating area by an
entry door and exiting the facility through the main entrance
or from the seating area via doors opening to the exterior of
the facility. The primary purpose of the rate monitor is to
allow evaluation of egress involving a route in to the exterior
of' the facility in which crowding or an unexpected blockage
could require special, emergency assistance.

The advent of rapid scanning technology to measure indi-
viduals quantitatively for a variety of traits with unique, indi-
vidual values makes possible a more sophisticated mode of
censusing both ingress and egress from a facility. The traits,
broadly recognized and defined as physiognomic character-
istics or traits include, but are not limited to specific head,
face, neck and skull structure, eye (pupil) characteristics, a
thermal profile, finger prints, and walking characteristics.

In addition to scanning/counting individuals even in
crowded conditions, scanners to simultaneously score an
individual for one or more physiognomic traits and associate
these data with a counted individual (that is maintain indi-
vidual identity of such physiognomic information) are avail-
able, and increasingly practically affordable. The traits scored
are analogous to finger prints, everyone has them, but rarely if
ever (with the exception of identical twins), do two individu-
als share the same specific prints. When more than one trait is
considered, the probability of duplicate identifications is
effectively zero. Even for a single trait, the probability sug-
gests a very rare event, and such possible duplication has a
negligible impact on creating a facility census to be use for
determining ingress/egress status of a facility. Effectively,
scanners provide a “count” of individuals passing by/through
a check point’; physiognomic data provide a second scoring
basis and may allow determinations that specific individual
recorded as having entered a facility and specific area have
exited, without the known identification of that individual.

Physiognomic information is scored for individuals on
ingress and egress. The goal is to scan all individuals during
ingress and emergency egress for the same physiognomic
traits. This requires suitable scanners to be appropriately
located and positioned in conjunction with each counting
device, and, as with the counting device, physiognomic infor-
mation must be identified with a specific seating location
code for each individual recorded.

As one skilled in the art understands, physiognomic obser-
vations are generally scored and transmitted in a digital form
and format; the digital data are translated by the base com-
puted to provide user friendly score data results.

The physiognomic data as well as the head count data are
communicated to the base computer and matching ingress/
egress data pairs as determined by computer analysis indicate
that a specific individual has exited the facility at the point at
which the egress data are recorded.

Initially, the computer compares all ingress data. If dupli-
cate information is identified, the data are coded to indicate
the probability of more than one score for an individual (du-
plicate scanning). Similarly, all egress data is screened for
duplicates.

Even with physiognomic data, personal identification is
possible, individual physiognomic data can be independently
entered and these data compared with collected ingress and
egress data such that when matches are made, the safe
assumption is made that the specified individual entered and



US 8,120,505 B2

17

exited the facility. Such use does not require additional ele-
ments of the invention, but it is not an anticipated common use
for large facilities assumed herein.

In addition to census counts, simultaneously, physiogno-
mic screening devices 650 are positioned to screen individu-
als passing through the door to seating areas. All data are
maintained separately for each individual screened, and as for
the census data, physiognomic data are coded to indicate/
identify the specific location at which the individual entered
the facility and presumable establish the seating area occu-
pied.

Individuals entering main floor seating 29A, B, C, and D
enter through doors 611A, B, or C. Physiognomic screening
devices 660A-F screen for designated individuals for desig-
nated traits ant transmit data to the base computer in a manner
comparable to transmission of the count data. Similarly, indi-
viduals entering balcony seating via doors 617A,B and
screened by devices 650G-J.

All census count devices, physiognomic scanning instru-
ments, and emergency voice and visual communications
devices are powered by independent, individual power
sources that are regularly recharged and tested. Although not
part of the census count capabilities, the system includes
two-way audio and one-way video capabilities with micro-
phones and speakers and remotely operated camera posi-
tioned in individual sections and at strategic locations along
evacuation routes. The available one-way video can be used
to view at least segments of routes of concern to help deter-
mine if a serious situation is emerging in a given section or
along a given evacuation route.

As one skilled in the art clearly recognizes, the organiza-
tion and arrangement seating varies with each area or facility
as does access to seating sections, location of aisle and access
to each, and the location of emergency evacuation routes,
halls, tunnels, and the like. Gathering both ingress and egress
census data at the point closest to the designated section or
similar defined number of seats is preferred to scoring at
major entry points for at least two reasons: to minimize
crowding and delays and annoyance to patrons and by less
crowded conditions to better ensure minimizing skips or
missing individuals or duplicate counting. Precise location
and arrangement depends on the device employed. Simple,
electric-eye census count devices are mounted in door mold-
ings at about waist level, for example. Devices to score physi-
ognomic traits must be positioned so as to scan the proper
portion of the body of the individual; for head, face, and neck
traits, including eye characteristics, ceiling or wall mounting
to focus slightly downward is preferred. In some instances,
for monitoring, individuals are directed to glance directly at a
designated device.

It should be noted that gathering occupancy census data of
any type as used in the emergency egress monitoring system
does not violate rights to individual privacy because the data
are utilized outside of the facility or area and because indi-
viduals are not identified.

Preferred embodiments of the invention have been
described by specific terms and devices for illustrative pur-
poses only and are words and terms are words of description,
not of limitation. Changes and variations may be made by
those of ordinary skill in the art without departing from the
spirit or scope of the invention, which is set forth in the
following claims. Aspects of the various embodiments may
be interchanged in whole or in part.

The invention claimed is:
1. An emergency ingress/egress monitoring system for a
facility comprising:
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a. at least one first card reader means, said first card reader
means being in communication with a base computer,
wherein said base computer stores and transmitts ingress
and egress census data received from said at least one
first card reader means;

b. a plurality of second card reader means, said plurality of
second card reader means being located at emergency
assembly areas outside of the facility and further being
in wireless communication with a portable computer;

c. said portable computer being located at a remote position
outside of said facility and further being in communica-
tion with said base computer, and wherein said portable
computer further processes, visually displays, and gen-
erates printed displays of census data transmitted from
said base computer, wherein ingress of an individual
entering the facility is registered by said individual
enabling said individual’s personal identification card to
be read by said at least one first card reader means and
wherein, under normal conditions, egress of an indi-
vidual exiting the facility is registered by said individual
enabling said individual’s personal identification card to
be read by said at least one first card reader means and
wherein, under emergency conditions, egress of an indi-
vidual exiting the facility may be registered by said
individual enabling said individual’s personal identifi-
cation cards to be read by one of the plurality of second
card reader means, wherein communication between the
base computer and said portable computer and process-
ing of ingress data and egress data received by said first
card reader means and by said plurality of second card
reader means allows the evacuation census of the facility
to be accurately determined in real time.

2. The system of claim 1 wherein said portable computer
communicates with telephone transmitters and responds to
information received via said telephone transmitters, such
that individuals exiting the facility may register their egress
by calling a predetermined emergency phone number.

3. The system of claim 1 wherein the facility is an office
building.

4. The system of claim 1 wherein the facility is an educa-
tional facility.

5. The system of claim 1 wherein the facility is a health care
facility.

6. The system of claim 1 wherein the facility is a residential
care facility.

7. The system of claim 1 wherein the facility comprises at
least one vehicle.

8. The system of claim 1 wherein the facility is a ship.

9. The system of claim 1 wherein said portable computer is
generates printed images of schematic diagrams of the facil-
ity.

10. The system of claim 1 wherein said at least one first
card reader means, said base computer, said portable com-
puter, and said plurality of second card reader means each has
an independent power supply element each of which said
independent power supply elements is automatically acti-
vated under emergency conditions, including any power fail-
ure.

11. The system of claim 10 wherein said independent
power supply element associated with said portable computer
and with said plurality of second card reader titans each has
solar power panels to recharge said independent power sup-
ply elements and said independent power supply elements for
said base computer and said at least one first card reader
means are charged by drip charge devices.
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12. The system of claim 10 wherein said at least one first

card reader means communicates directly by wireless means
with said portable computer.

13. An emergency ingress/egress monitoring system for a

facility comprising:

a. at least one first personal recognition means, said first
personal recognition means being in communication
with a base computer, said base computer stores and
transmitts ingress and egress census data received from
said at least one first personal recognition means; and

b. a plurality of second personal recognition means being
located at emergency assembly areas outside of the facil-
ity and, wherein, said plurality of second personal rec-
ognition means is in wireless communication with a
portable computer;

c. said portable computer being located at a remote position
outside of said facility and further being in communica-
tion with said base computer, wherein said portable
computer processes, visually displayes, and generates
printed displays of census data transmitted from said
base computer wherein an individual entering the facil-
ity register said individual’s ingress at said at least one
first personal recognition means and, wherein, under
normal conditions, said individual upon exiting the
facility register said individual’s egress at said at least
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one personal recognition means, and, wherein, under
emergency conditions, said individual upon exiting the
facility may register said individual’s egress at one of the
plurality of second personal recognition means wherein
communication between said base computer and said
portable computer and processing of ingress data and
egress data received by said first personal recognition
means and by said plurality of second personal recogni-
tion means allows evacuation census of the facility to be
adjusted and evaluated in real time such that the current
occupancy census includes only individuals, each of
whom registered ingress to the facility and each of
whom has not registered safe egress from the facility.

14. The system of claim 13 wherein the at least one first
personal recognition means and the plurality of second per-
sonal recognition means comprise optical scanners.

15. The system of claim 13 wherein the at least one first
personal recognition means and the plurality of second per-
sonal recognition means comprise voice recognition means.

16. The system of claim 13 wherein the at least one first
personal recognition means and the plurality of second per-
sonal recognition means comprises thumb print recognition
means.



